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ABSTRACT

A mapping method for the initial location of the downlink pilot comprises the
following steps: acquiring a cell sequence number; mapping the cell sequence number
to k; and setting an initial location of a downlink pilot on a first antenna as the K™
sub-carrier. A mapping device for the initial location of the downlink pilot comprising:
an acquiring module for acquiring a cell sequence number, a mapping module for
mapping the cell sequence number to k and a setting module for setting an 1nitial
location of a downlink pilot on a first antenna as the K™ sub-carrier. The mapping
method and the mapping device make each cell acquire the specific location of pilot,

so that all functions of the system can be realized conveniently.
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A METHOD AND DEVICE FOR MAPPING THE INITIAL LOCATION OF
DOWNLINK PILOT

Field of the Invention

The present invention relates to communication field, in particular to a method

and device for mapping the initial location of downlink pilot.
Background of the Invention

Fig.1 is the schematic diagram of the frame structure of the Long Term Evolution
(LTE) system. In the LTE system, a 10 ms radio frame 1s divided into two half frames,

each of which is partitioned into 10 time slots with a length of 0.5 ms, 2 time slots

form one subframe with a length of 1 ms, and one half frame comprises 5 subframes.

For normal cyclic prefixes with lengths of 5.21 us and 4.69 us, one time slot
comprises 7 uplink/downlink symbols a with length of 66.7us, wherein the cyclic
prefix (CP) of the first symbol has a length of 5.21 us, and the CP of the other 6
symbols have a length of 4.69 us; for the extended CP with a length of 16.67 us, one

time slot comprises 6 uplink/downlink symbols.

A Cell ID can be classified into ID1 and ID2, wherein ID1 denotes the

sequence number of a cell group, ID1={0,1,---,166,167} , ID2 denotes the sequence
number of the cell in the cell group, ID2=40, 1, 2}.

In the Orthogonal Frequency Division Multiplexing (OFDM) system, resource

can be presented in two dimensions including time and frequency.

Fig.2 1s a schematic diagram showing the downlink pilot location when the CP 1s
a normal CP, wherein 1 denotes the sequence number of an OFDM symbol, T1
denotes the pilot of the first antenna, T2 denotes the pilot of the second antenna, T3

denotes the pilot of the third antenna, T4 denotes the pilot of the fourth antenna.

The frequency domain locations of the downlink pilots are as follows,
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The initial location of the pilot on the first antenna 1s the k™ sub-carrier (k=0, 1, 2,
3, 4, 5), the distance between neighboring pilots is 6 sub-carriers, and the pilots are
arranged in sequence till the last available sub-carrier of the system; The distance
between the initial location of the pilot on the second antenna and the initial location
of the pilot on the first antenna are 3, that is to say, the mitial location of the pilot on
the second antenna is (k+3 )th sub-carrier, the distance between the neighboring pilots
is also 6 sub-carriers, the pilots are arranged in sequence till the last available

sub-carrier of the system:;

The pilots on the third antenna have the same pilot frequency domain locations
as those of the first antenna, the pilots on the fourth antenna have the same pilot

frequency domain locations as those of the second antenna;
The time domain locations of the downlink pilots are as follows,

The pilots of the first antenna and the pilots of the second antenna are transmitted
at the first OFDM symbol and the third last OFDM symbol in each time slot of
downlink sub-frames, and the pilots of the third antenna and the pilots of the fourth
antenna are transmitted at the second OFDM symbol 1n each time slot of downlink

sub-frames, which are shown 1n Fig.2.

As described above, the pilot initial location, k, on the first antenna has no
relationship with the cell ID, there 1s no mapping relationship therebetween, thus

during the implementation of the system, the pilot location can not be determined,

which results in the system can not perform various functions.
Summary of the Invention

The present invention 1s directed to provide a method and device for mapping the
initial location of downlink pilot, so as to solve the problem that pilot location can not

be determined 1n the prior art.

According to the present invention, a mapping method for the 1nitial position of
downlink pilot 1s provided, which comprises the following steps: acquiring a cell

sequence number; mapping the cell sequence number to k; and setting an initial

2
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location of the downlink pilot on a first antenna as the k™ sub-carrier.

Preferably, the cell sequence number comprises a sequence number ID1 of a cell
group to which the cell belongs; mapping the cell sequence number to k comprises

mapping ID1 to k.

Preferably, ID1={0,1,---,166,167}, mapping ID1 to k comprises

k =(ID1+ n)mod 6, wherein, n is selected from {0, 1, 2, 3, 4, 5}.

Preferably, ID1={0,1,---,166,167}, mapping ID1 to k comprises

k = ( floor (ID1/28) + n)mod6 . wherein, n is selected from {0, 1, 2, 3, 4, 5}.

Preferably, the cell sequence number comprises the sequence number ID1 of the
cell group to which the cell belongs and the sequence number ID2 of the cell in the
cell group. Mapping the cell sequence number to k comprises mapping ID1 and ID2

to k.

Preferably, ID1= {0,1,- .. ,166,167} , ID2= {O, 1, 2} . Mapping ID1 and ID2 to k
comprises: k = ( floor (ID/ 17) + n)mod 6, wherein, /D =ID1x3+1ID2, nis selected
from {0, 1, 2, 3, 4, 5}.

Preterably, ID1= {O, 1, ,166,167} , 1ID2= { 0,1, 2} . Mapping ID1 and ID2 to k

comprises: k = (IDI mod2+ ID2x2 + n)mod6 , Wherein, n 1s selected from {0, 1, 2,

3.4, 5).

Preferably, ID1={0,1,---,166,167}, 1D2={0,1,2}. Mapping ID1 and ID2 to k
comprises: k = (ID + n)mod 6, wheremn, ID =ID1x3+ID2,n 1s selected from {0, 1,
2.3,4, 5},

According to the present invention, also provided is a mapping device for the
mitial position of downlink pilot, which comprises: an acquiring module for acquiring

a cell sequence number, a mapping module for mapping the cell sequence number to k;
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and a setting module for setting an initial location of the downlink pilot on a first

th :
antenna as the k= sub-carrier.

Preferably, ID1={O, 1, ,166,167} , the mapping module 1s used to map the cell
sequence number to k by using one of the following equations: k =(ID1+n)mod6;
k = (ﬂoor(IDl/ZS) + n)mod6 - k= (ﬂoor (ID/17)+ n)mod6 :

k = (IDlmod2+ID2><2+ n)mod6 k= (1D+n)mod6; wherein,

ID =ID1x3+ID2,n s selected from {0, 1, 2, 3, 4, 5}; ID1 denotes the sequence
number of a cell group to which the cell belongs; ID2 denotes the sequence number of

the cell 1n the cell group.

The method and device for mapping the initial location of downlink pilot
according to above embodiment overcomes the problem that the pilot location can not
be determined 1n the prior art, because the cell sequence number 1s used for mapping
the 1mtial location of downlink pilot, thus enable each cell to acquire the specific pilot

location, so that all functions of the system can be realized conveniently.

Brief Description of the Drawings

Drawings are provided for the further understanding of the present invention and
form a part of the specification, which are used to explain the present invention with

the embodiments of the present invention rather than limit the present invention,

wherein

Fig.1 1s a schematic diagram of the frame structure of the LTE system in the

TDD mode;

Fig.2 1s a schematic diagram of downlink pilot location when the CP is a normal

CP;

Fig.3 1s a flow chart of method for mapping the initial location of downlink pilot

according to an embodiment of the present invention; and

Fig.4 1s a block diagram of the device for mapping the initial location of
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downlink pilot according to an embodiment of the present invention.
Detailed Description of the Embodiments

The embodiments of the present invention will be detailed in connection with

drawings.

Fig.3 shows the flow chart of a method for mapping the initial location of a
downlink pilot according to an embodiment of the present invention, which comprises

the following steps:
Step S10, acquiring a cell sequence number;
Step S20, mapping the cell sequence number to k; and

Step S30, setting an initial location of the downlink pilot on a first antenna as the

k™ sub-carrier.

The above mapping method proposes to map the initial location of downlink
pilot using cell sequence number, so as to overcome the problem that the pilot
location can not be determined in the prior art, thus enable each cell to acquire
specific pilot location, so that all the functions of the system can be realized

conveniently.

Preferably, the cell sequence number comprises the sequence number ID1 of a

cell group to which the cell belongs; step S20 comprises mapping ID1 to k.
Preferably, ID1= {0, 1, ,166,167} , mapping ID1 to k comprises
k =(ID1+ n)mod 6, wherein, n is selected from {0, 1, 2, 3, 4, 5}. Wherein n=0

indicates n is omitted from & =(/D1+n)mod6, and in the following equations, n=0

implies the same meaning.
Preferably, ID1={0,1,- . ,166,167} , mapping ID1 to k comprises
k = ( floor (ID1/28)+n)mod 6, wherein n is selected from {0, 1,2, 3, 4, 5}. The

function floor() means floor function, also may be denoted with L J .
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Preferably, the cell sequence number comprises the sequence number ID1 of a
cell group to which the cell belongs, and the sequence number ID2 of the cell 1n the

cell group. Step S20 comprises mapping ID1 and ID2 to k.
Preferably, ID1={0,1,---,166,167}, ID2={0,1,2}. Mapping ID1 and ID2 to k

comprises: k = ( floor (ID/17)+ n) mod 6, wherein /D = ID1x3+ID2,n1s selected

from {0, 1, 2, 3, 4, 5}. Wherein ID can be considered as the cell sequence number.
Preferably, IDI= { 0,1, ,166,167} , [D2= {O, 1, 2} . Mapping ID1 and ID2 to k

comprises: k =(/Dlmod2+ID2x2+n)mod6, wherein n is selected from {0, 1, 2, 3,

4,5
Preferably, ID1={0,1,---,166,167}, ID2={0,1,2}. Mapping ID1 and ID2 to k

comprises. k = (ID + n) mod 6, wherein ID = I[D1x3+1ID2, n 1s selected from {0, 1,
2,3,4,5}.

Above preferred embodiments provide some preferred mapping relationships,

which can reasonably maps the cell sequence number to the initial location of

downlink pilot.

Fig.4 1s a block diagram of the device for mapping the initial location of

downlink pilot according to an embodiment of the present invention, which

COMPIrises:
a acquiring module 10, which 1s used to acquire a cell sequence number;
a mapping module 20, which 1s used to map the cell sequence number to k; and

a setting module 30, which 1s used to set an initial location of a downlink pilot on

h "
a first antenna as the k™ sub-carrier.

The above mapping method sets forth mapping the initial location of downlink
pilot by using cell sequence number, so as to overcome the problem that the pilot

location can not be determined in the prior art, thus enable each cell to acquire



CA 02713900 2010-07-29

specific pilot location, so that all the functions of the system can be realized

conveniently.

Preferably, IDI= {O, 1, ,166,167} , the mapping module 20 1s used to map cell
sequence number to k by using one of the following equations: & =(/D1+n)mod6;
k =( floor (ID1/28)+n)mod6; k =(floor(ID/17)+n)mod6;

k=(ID1mod2+ID2x2+n)mod6; k=(ID+n)mod6; wherein,

ID = ID1x3+ID2,n s selected from {0, 1, 2, 3, 4, 5}; ID1 denotes the sequence
number of a cell group to which the cell belongs; ID2 denotes the sequence number of

the cell 1n the cell group.

Above preferred embodiments provide some preferred mapping relationships,
which reasonably map the cell sequence number to the initial location of downlink

pilot.

Some embodiments of the present invention are provided hereinafter for further

understanding the present invention.

Embodiment 1

It 1s assumed that cell ID 1s {0,17,34,51,68,85,102,119,136,153,170,187}, and
k =(floor (ID/17)+n)mod 6 is applied, then the initial location of pilot on the first
antenna of each cell 1s {0,1,2,3,4,5,0,1,2,3,4,5}.

Embodiment 2

It 1s assumed that cell ID 1s {0,1,2,3,4,5,6,7,8,9,10,11}, the corresponding cell
group ID1 1s {0,0,0,1,1,1,2,2,2,3,3,3}, cell ID2 1n the cell group 1s

k =([Dlmod2+ID2x2+n)mod6 .

{0,1,2,0,1,2,0,1,2,0,1,2}, 1s applied, then the

initial location of the pilot on the first antenna of each cell 1s {0,2,4,1,3,5,0,2,4,1,3,5}.

Embodiment 3

[t 1s assumed that cell ID 1s {0,1,2,3,4,5,6,7,8,9,10,11}, and £ = (ID + n)m0d6
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is applied, then the initial location of pilot on the first antenna of each cell 1s

{0,1,2,3,4,5,0,1,2,3,4,5}.
Embodiment 4

It is assumed that cell ID 1s {0,1,2,3,4,5,6,7,8,9,10,11}, the corresponding cell
group ID1 is {0,0,0,1,1,1,2,2,2,3,3,3}, cell ID2 in the cell group 1s

k =(ID1+1n)mod6 .

10,1,2,0,1,2,0,1,2,0,1,2}, 1s applied, then the initial location of

the pilot on the first antenna of each cell 1s {0,0,0,1,1,1,2,2,2,3,3,3}.
Embodiment 5

It 1s assumed that cell ID 1s {0,43,86,126,169,212,252,295,338,378,421,464}, the
corresponding cell group ID1 is {0,14,28,42,56,70,84,98,112,126,140,154}, cell ID2

in cell group 1s {0,1,2,0,1,2,0,1,2,0,1,2}, k = ( ﬂoor(IDl/ 28) + n)mod6 1s applied,

then the initial location of the pilot on the first antenna of each cell 1s

(0,1,2,3,4,5,0,1,2,3,4,5}.

It can be seen from above description that the mapping method and device for
the 1nitial location of downlink pilot according to the above embodiments overcome
the problem that the pilot location can not be determined 1n the prior art, because the
cell sequence number 1s employed to map the 1nitial location of downlink pilot, thus
enable each cell to acquire specific pilot location, so that all functions of the system

can be realized conveniently.

Obviously, those skilled 1n the art shall understand that individual modules and
steps of the present invention can be implemented with general computation devices
integrated together or distributed 1n the network formed by a plurality of computation
devices, alternatively implemented with program codes executable by computation
devices, which can be stored in memory devices for execution by the computation
devices, or implemented with ICs, or several modules or steps can be implemented
with a single IC. Thus, the present invention is not limited to any particular hardware

and software combination.
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Above description 1s to illustrate the preferred embodiments not limit the present
invention. Various alterations and changes to the present invention are apparent to

those skilled in the art. The scope defined in claims shall comprise any modification,
equivalent substitution and improvement in the spirit and principle of the present

invention.
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We claim,

1. A method for mapping the initial location of a downlink pilot comprising,

acquiring a cell sequence number;

mapping the cell sequence number to k; and

setting an initial location of the downlink pilot on a first antenna as the k™ sub-carrier;

wherein the cell sequence number comprises a sequence number ID1 of a celt group to which the

cell belongs, and mapping the cell sequence number to k comprises: mapping ID1 to k, wherein the

mapping ID1 10 k comprises: & = (IDl + n) mod§ or k= ( floor (ID1/28) + n) modo,

wherein ID1={O, l,.- ,166,167} , and n is selected from {0, 1, 2,3, 4, 5);

or

wherein the cell sequence number comprises a sequence number ID1 of a cell group to which the
cell belongs and a sequence number ID2 of the cell in the cell group, and mapping the cell sequence

number to k comprises. mapping ID1 and ID2 to k, wherein the mapping ID1 and ID2 10 k comprises:

k=(floor (ID/17)+n)mod6, or k=(IDImod2+ID2x2+n)mad6, or

k =(ID+n)mod 6, wherein ID1={0,1,--,166,167}, ID2={0,1,2},

ID = ID1x 3+ ID2 ,nis selected from {0, 1, 2, 3, 4, 5}.

2. A device for mapping the initial position of a downlink pilot comprising:
an acquiring mogule, adapted 1w acquire & cell sequence number;

a mapping module, adapted to map the cell sequence number 10 k; and

a setting module, adapted to set an initial location of the downlink pilot on a first antenna as the kW

sub-carrier;

wherein the mapping module is adapted to map the cell sequence number to k by using one of the

following cquations:

k =(1D1+n)mod6;
k =( floor (ID1/28)+ n)mod$:

k =(floor (ID/17)+ n)mod 6;

10
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k

{l

(IDlmod2+ID2><2+n)mod6;

k=(ID+n)mod6;

I

wherein D = IDIx 3+ ID2, nis selected from {0, 1,2, 3, 4, 3}; ID1 denotes the sequence

number of a cell group to which the cell belongs, ID1= {0, l,---,166, 16’7} . ID2 denotes the

sequence aumber of the cell in the cell group, ID2={O, 1, 2} :

11
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